4Director of respiratory and chest disease center, Basrah, Iraq ABSTRACT A total of 93patients suffering from lower respiratory tract infections, including tuberculosis (44) and bronchitis (49) were recorded from December 2012 to February 2013. The patients ranged from 10 to 98 years of age and 57 male and 36female. Culturing of sputum samples onto Sabouraud dextrose agar was performed to the isolation of Nocardia. A total of 27Nocardia genus were isolated from patients used in this study ; 5isolates were tuberculosis patients, 10 isolates were bronchitis patients, 5 isolates were tuberculosis and smoking patients, 1 isolate wase tuberculosis, smoking and diabetes mellitus patients, 2 isolates were bronchitis and diabetes mellitus patients and 4 isolates were bronchitis and smoking patients.The Nocardia isolates were showed the highest susceptibility against ofloxacin and ciprofloxacin and the lowest susceptibility against cefotaxime and erythromycin, but the isolates were resistant to oxacillin and rifampicin. Five isolates of Nocardia examined for susceptibility against eight hand sanitizer gels and eleven disinfectants. The results showed that the isolates of Nocardia were susceptibile against three hand sanitizer gels and nine disinfectants.
INTRODUCTION
Among the actinomycetes, members of the genus Nocardia are with the exception of mycobacteria, the most commonly implicated pathogens in human disease, mostly as opportunists (Beaman etal., 1995) . Nocardia cause a variety of human infections including cutenous, pulmonary and systemic nocardiosis and most commonly presents as pulmonary disease (McNeil and Brown, 1994) . Nocardia is a gram-positive aerobic bacteria and partially acid -fast (Chun and Goodfellow, 1995) and can formed filamentous branches that fragment into rod or coccid cells similar to fungal hyphae (Maza et al., 2004) . Nocardia species is found world widely in the soil and water. Infections acquired by inhalation to the pulmonary routes or traumatic inoculation to the cutaneous routes in immunocompetent and immunocompromised patients (Forbes et al.,2007) (Salh et al.,1988) ,sickle cell anemia (Sharma et al.,2007) . Nocardia infection is called nocardiosis which may lead to secondary and fatal involvement with the brain, lung and meningitis alone or in combination with other organs and associated with a high mortality, especially when an appropriate antibiotic treatment is delayed (McNeil and Brown, 1994) .Pulmonary tuberculosis mimics pulmonary nocardiosis both clinically and radio logically and many a time it is wrongly treated with antituberculosis drugs (Chopra et al., 2001 ).
Hospital and community-acquired infections constitute a serious public health problem all over the world (Hassan et al., 2012) . Hospital acquired (nosocomial) infections are infections developing in hospitalized patients (Atul-Jain, 2007).
Community-acquired infections on the other hand are those acquired anywhere other than in a healthcare facility such as schools, exercise facilities, or any place where people come in contact with others or with surfaces that have been contaminated (Hassan et al., 2012) . Hands are regarded as a major source of transmitting infection. It has been estimated that there are not less than 10000 organisms per cm2 of normal skin. This includes both nonpathogenic resident flora as well as pathogenic transient flora (Carter et al., 2000) . More than1.4 million people worldwide are suffering from infections acquired in hospitals. These nosocomial infections are also, in most cases, the result of poor hand hygiene. Thus, hand hygiene is a key component of good hygiene practices in the home and community and can produce significant benefits in terms of reducing the incidence of infection, most particularly gastrointestinal infections but also respiratory tract and skin infections (Bloomfield, 2007) . Decontamination of hands can be carried out by washing hands with soap or by the use of hand sanitizer gels which may be either alcoholic (ethanol, isopropanol, and/or n-propanol are used) or non-alcoholic (benzalkonium chloride or the chlorinated aromatic compound triclosan or povidoneiodineaqueous) (Kumud et al., 2012) .
Disinfectants are chemicals agents that destroy the growing forms of bacteria but do not destroy spore forms of microorganism. Disinfectants are applied on lifeless things resembling floor and work benches as phenols, chlorhexidine, hypochlorite and alcohol (Zuhlsdorf et al., 2004) . The present investigation aimed to isolation of Nocardia from patients with respiratory infections and testing inhibition of Nocardia by antibiotics, hand sanitizer gels and disinfectants.
MATERIALS AND METHODS
A total of 93 sputum samples were collected from patients with respiratory infections in the respiratory and chest disease center in Basra city from December 2012 to February 2013.The patients were included tuberculosis (44) and bronchitis (49), (13) were immunocompromised (with diabetes mellitus diseases) and (20 ) were smoking. The patients ranged from 10 to 98 years of age and 57 male and 36female.The clinical specimens from the sputum were inoculated onto Sabouraud dextrose agar for 3 weeks at 37°C (Singh et al., 1987) .The antifungal agent cyclohexamide (actidione) at 50 µg /ml was added to the sterilized media at 46°C (Nazar et al.,1986) .Colonies were then stained with Gram staining and acid-fast staining by ZiehlNeelsen method (Benson,2002) .Conventional and specific biochemical tests were used for the identification of Nocardia (Forbes et al., 2007 ).
The isolates were tested for their sensitivity to antibiotics by using the standard disc diffusion method (Bauer et al., 1966) . A sterile cotton swab soaked in the bacterial suspension was used to inoculate the organisms onto the surface of Mueller-Hinton agar plates. The plates were incubated at 35°C for 48 hours. The resultant inhibition zone diameter for each disc was measured.
Seven types of alcohol hand sanitizer gels and ethanol 70%( prepared at the moment of use by mixing 70 ml absolute ethyl alcohol and 30 ml distilled water) were used in this study purchased from local market and pharmacy as in table (1). The agar well diffusion assay as described by Kudi et al. (1999) was used to determine the inhibitory effect of various alcohol hand sanitizer gels and ethanol 70% on the bacterial growth. A sterile cork-borer (5 mm diameter) was used to make wells in the set agar. A McFarland 0.5 standardized bacterial suspension is swabbed over the surface of a Mueller-Hinton agar plate. 100μl of the alcohol hand sanitizer gels and ethanol 70% were added to each well and the plates were incubated overnight at 37°C. Antibacterial activity was recorded if a zone of growth inhibition around the well is present (Mahon et al., 1998). 
RESULTS
Among the 93sputum samples studied, a total of 27 nocardial isolates were detected from 25 sputum samples as 11 isolates from10 samples of tuberculosis patients and16 isolates from 15 samples of bronchitis patients (table3). Five isolates from 5 patients with tuberculosis only, 5 isolates from 4 patients with tuberculosis and smoking,1isolate from1patient with tuberculosis, smoking and diabetes mellitus,10 isolates from 10 patients with bronchitis only,2 isolates from2 patients with bronchitis and diabetes mellitus and 4 isolates from 3 patients with bronchitis and smoking. Among of the 27 Nocardia isolates, 22were detected in males and 5 in females (table 4) . The activity of 14 antibiotics against 14 isolates of Nocardia is presented in (table5). The sputum isolates of Nocardia were recorded significant differences, the highest susceptibility against ofloxacin and ciprofloxacin and the lowest susceptibility against cefotaxime and erythromycin. The susceptibility to other antimicrobial agents was variable; 50% of the isolates were susceptible to kanamycin, 36% to amikacin, penicillin and gentamycin, 29% to nalidixic acid and vancomycin, 21% to tobramycin and 14% to clindamycin. All the isolates were resistant to oxacillin and rifampicin. Twentynine per cent of the isolates showed intermediate susceptibility to erythromycin, 21% to nalidixicacid, 14% to clindamycin and rifampicin and 7% to gentamycin, tobramycin, amikacin and vancomycin. .
. 
-No inhibition Table 7 below shows the significant differences of susceptibility pattern of 5 Nocardia isolates to the 11 disinfectants in the agar diffusion test. Flash and Formaldehyde were the only products that showed inhibitory activity against all the tested isolates with the highest activity (66 mm) and the lowest (18 mm). Sarttol, MTG, H 2 O 2 were active against some tested isolates and Happy, Dettole, Sehat and Isopropanol were active against one tested isolate. Poviofix and Zoda showed no activity against all the tested isolates. (McDonnell and Russell, 1999) . A variety of commercially available disinfectants are used by the public in their homes. In addition to commercially available products, several natural products also have been used by the public or for home health care (Chatburn et al., 1988) . In recent years; concern for the environment has resulted in a movement to eliminate or replace antimicrobials such as disinfectants with environmentally safe or "green" alternative chemicals (Parnes, 1997). The results of table 7 showed that the disinfectants used in this study exhibited different activity against Nocardia isolates. Flash and formaldehyde were more effective followed by sarttol, MTG, H 2 O 2 and happy, dettole, sehat, isopropanol respectively. Poviofix and zoda showed no activity against tested isolates.
Formaldehyde as a highly effective, broad spectrum disinfectant, which typically achieve sterilization by denaturing proteins and disrupting nucleic acids (Ewart,2001) of fungi, viruses, mycobacteria, spores (Jeffrey,1995) and was found to be very effective in controlling the bacteria when compared with antibiotics (Sahul and Balasubramanian, 2000). Oxidizing agents are broad spectrum, peroxide based compounds that function by denaturing the proteins and lipids of microorganisms (Maris,1995) and vary in their microbiocidal range, but are considered effective on hard surfaces and equipment (Grooms,2003) . Hydrogen peroxide is considered as a bactericidal, virucidal (nonenveloped viruses may be resistant), fungicidal and at high concentrations sporicidal. Its activity against mycobacteria is limited (Jeffrey,1995). A published suggestion for treatment of jaw osteomyelitis caused by actinomycetes (Nocardia) includes surgical debridement of the lesion followed by surgical fistulation to allow lavage with sterile water, hydrogen peroxide and sodium hypochlorite (American Association of Zoo Veterinarians Infectious Disease Committee Manual 2013).
For many years iodine has been recognized as an effective broad-spectrum biocidal agent against bacteria, yeast and molds, Actinomycetes especially Nocardia and rickettsia (Jayaraja Kumar et al., 2009). Iodine, in the form of an aqueous or alcoholic solution, has been used as an antiseptic for 150 years. The precise mode of action of iodine is unknown. Iodine penetrates into the microorganisms and attacks certain groups of proteins, nucleotides and fatty acids. This leads to eventual cell death (McDonnell and Russell, 1999) . Actenomyces israelii were highly susceptible to the antimicrobial action of sodium hypochlorite solution (Barnard et al., 1996) , due to oxidative interaction with sulfydryl on certain enzymes that can be found in the cell membrane inhibited the cellular proteins' (Bodik et al., 2008) and affect bacterial DNA through the formation of chlorinated derivatives of nucleotide bases (McDonnell and Russell, 1999) . A hypochlorite feed design option was chosen to inactivate and separate nocardioform bacteria within a concentrated scum manhole after aeration basin surface wasting ( Nicole et al.,  2012) . Some of the disinfectants did not inhibit the growth of the tested bacteria probably as a result of low concentrations or lack of biocides in them and or noncompliance to stringent condition (good manufacturing practices) during production among other reasons. Gross contamination of hand sanitizer during manufacturing may also compromise their effectiveness and or quality and possibly lead to infection of the users eventually (Voss and Widmer, 1997). Most species are susceptible sodium hypochlorite, formaldehyde, ethanol, propanol, hydrogen peroxide and iodine (Collins and Kennedy, 1999). Ethyl alcohol and isopropyl alcohol causes damage to the cell membrane and rapid protein denaturation. Many alcohol products include low levels of other biocides which remain after the alcohol has evaporated (McDonnell and Russell, 1999).
Some of the sanitizers examined did not inhibit the growth of the test bacteria probably as a result of low concentrations or lack of biocides in them and or noncompliance to stringent condition (good manufacturing practices) during production among other reasons. Gross contamination of hand sanitizer during manufacturing may also compromise their effectiveness and or quality and possibly lead to infection of the users eventually (Voss and Widmer, 1997) . 
